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(54) DISPLAY METHOD AND ITS DEVICE 

(57)Abstract: 

PURPOSE: To enhance the quality of a displayed image and to improve use 
convenience by contriving the device such a way that image data are 
displayed while being revised to cancel a distortion in a displayed image 
caused by a deviation between optical axis direction of a projected light 
and normal direction to a projected surface. 

CONSTITUTION: Image data consists of mxn sets of pixels and the upper 
left point of the image is set as an origin, from which an X axis is set 
laterally and a Y axis is set longitudinally. A square ABCD depicts mapping 
data of an image stored in a memory section 3. For example, when a 
projection screen is tilted and a displayed image on the projected surface 
is being magnified as one moves toward the right, the image is revised as a 
square ABEF. That is, the image data are being revised while increasing the 
reduction rate in the longitudinal direction toward the right of the image. 
The distortion caused by the projection and the distortion on the mapping 
data are canceled by projecting the image data revised in this way onto the 
projecting surface, and on image without distortion can be displayed on the 
screen. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A detection means to be the display which projects light and displays information on an external plane of 
incidence, and to detect the amount of gaps of the direction of the optical axis of the incident light from the display 
concerned, and the normal of said plane of incidence, The display characterized by having a modification means to 
change output image data so that the distortion of the display image accompanying [ shift and ] this amount of gaps 
based on an amount detected by said detection means may be offset, and the display means which displays an image 
using the image data changed by said modification means. 

[Claim 2] Said detection means is a display according to claim 1 characterized by detecting the amount of gaps of the 
direction of the optical axis of incident light, and the normal of said plane of incidence by measuring the distance 
between at least three points and the displays concerned on said plane of incidence. 

[Claim 3] Said modification means is a display according to claim 1 characterized by reducing or expanding output 
image data, changing a scale factor to a longitudinal direction and a lengthwise direction so that the distortion of the 
display image shift and according to this amount of gaps based on an amount detected by said detection means may be 
offset. 

[Claim 4] The display according to claim 1 characterized by performing periodically detection of said amount of gaps 
by said detection means with a predetermined time interval. 

[Claim 5] It is the display which projects light and displays information on an external plane of incidence. An 
acquisition means to gain the proper amount of amendments for capturing the image displayed on the plane of 
incidence, detecting the distortion, repeating the processing which amends image data and is displayed on this plane of 
incidence so that this distortion may be canceled, and canceling this distortion, The display characterized by having a 
modification means to change output image data based on the amount of amendments gained by said acquisition means, 
and a display means to perform image display to said plane of incidence using the output image data changed by said 
modification means. 

[Claim 6] By the comparison with a taking-in means for said acquisition means to display a test pattern on said plane of 
incidence, and to capture this test pattern image, and the test pattern image captured by the aforementioned taking-in 
means and the original test pattern It has a detection means to detect distortion of this test pattern image, and a test 
pattern modification means to change the image data of a test pattern based on distortion detected by said detection 
means. The display according to claim 5 characterized by repeating the aforementioned taking-in means, a detection 
means, and a modification means until distortion of the test pattern image captured by the aforementioned taking-in 
means becomes smaller than predetermined magnitude, and gaining the amount of amendments of a proper image. 
[Claim 7] Said test pattern is a display according to claim 6 characterized by detecting distortion of this test pattern 
image based on the intersection include angle of a straight line [ in / it is two or more straight lines which intersect 
perpendicularly, and / in said detection means / said test pattern image ]. 

[Claim 8] The method of presentation characterized by to have the detection process which is the method of 
presentation which projects light and displays information on an external plane of incidence, and detects the amount of 
the direction of the optical axis of the incident light from the display concerned, and the normal of said plane of 
incidence of gaps, the modification process which were detected according to said detection process, and which shift 
and change output image data based on an amount, and the display process which display an image using the image data 
changed according to said modification process. 

[Claim 9] It is the method of presentation which projects light and displays information on an external plane of 
incidence. The acquisition process which gains the proper amount of amendments for capturing the image displayed on 
the plane of incidence, detecting the distortion, repeating the processing which amends image data and is displayed on 
this plane of incidence so that this distortion may be canceled, and canceling this distortion, The method of presentation 
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characterized by having the modification process which changes output image data based on the amount of amendments 
gained according to said acquisition process, and the display process which performs image display to said plane of 
incidence using the output image data changed according to said modification process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of presentation and equipment which project light to up to 

an external plane of incidence, and display information. 

[0002] 

[Description of the Prior Art] Various kinds of projector application devices are known as an indicating equipment 
which projects light to up to a plane of incidence, and displays information conventionally. Television of a rear 
projection mold is realized as what projects an image from the projector of an automatic focus mold, and the back of a 
plane of incidence especially as what projects an image from the front of a plane of incidence. 
[0003] Next, the device of image quality adjustment of the plane of incidence in these displays is explained below. 
[0004] Like an overhead projector (OHP), an automatic focus mold projector projects light on an external plane of 
incidence, and performs an image output. An image output system consists of two or more optical lenses, and can adjust 
a focal distance now according to distance with a plane of incidence. Adjustment of a focal distance is performed by 
changing spacing with a lens by the built-in motor. Moreover, detection of the distance of the plane of incidence and 
optical system in this device is performed by generally measuring the distance of the direction of a projector optical axis 
through a lens system. Below, the device is explained. 

[0005] The measurement device of the distance in the above-mentioned indicating equipment is equipped with the light 
emitting device which outputs the reference beam of infrared wavelength in the direction of a projector optical axis, and 
the photo detector which detects the reflected light through a lens system. A photo detector is a field light-receiving 
mold component (SPD), and the output changes with light-receiving area. By this configuration, when the focal distance 
of a plane of incidence and a lens system suits, the light-receiving area of a photo detector serves as the minimum. 
Moreover, when a focal distance is not proper, the light-receiving area of a photo detector spreads and is detected. Then, 
the processor of a distance detection device carries out feedback control of the lens system motor based on the output of 
this photo detector, carries out the amendment drive of the optical system, and adjusts it to a proper focal distance. 
[0006] Next, television of a rear projector mold is explained. This indicating equipment is performing expansion 
projection of a television picture to the projection film surface prepared in device anterior part, and has realized the 50- 
100 inches big screen display. 

[0007] If the configuration inside a device is explained, in order to reduce installation area, a mirror, prism, etc. are used 
and a change of an optical path is made. By this, an include angle takes lessons from the optical axis which carries out 
incidence to a projection film surface, and it is generated by distortion in the display screen. Therefore, distortion is 
amended in optical system. With this configuration, since the physical relationship of a projection film surface and 
optical system is immobilization, distortion of the always same condition will be produced. So, in this display, the 
approach of amending distortion with devising a lens and a prism configuration is realized. That is, distortion of the 
above is amended by making the scale factor and include angle of a lens or prism according to the optical path of a 
device. 

[0008] Furthermore, the zoom lens of a camera is known as a device which can change an image scale factor. In this 
device, a motion and manual operation of a built-in motor can perform expansion/contraction of a screen to arbitration. 
Modification of an image scale factor is realized by changing spacing of two or more lenses which constitute a zoom 
lens. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, when distance with 
a plane of incidence changes, and the direction of a normal of a plane of incidence and the direction of the optical axis 
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of output light shift, the problem that distortion arises is in an image. That is, in a common display, by distortion of the 
above images, graphic sizes differ by the upper and lower sides of the display screen, or a graphic form is distorted, and 
it does not have a configuration which amends such distortion. 

[0010] While this invention is made in view of the above-mentioned trouble, making it possible to change and display 
that image data amends distortion of the display image produced by gap of the direction of an optical axis of incident 
light and the direction of a normal of a plane of incidence and raising the quality of a display image, it aims at offering 
the suitable method of presentation and the equipment which raised user-friendliness. 

[001 1] Moreover, other purposes of this invention are determined by detecting distortion of the image displayed on the 
plane of incidence in the amount of modification of the image data for offsetting distortion of the display image 
produced based on a gap of the direction of an optical axis of incident light and the direction of a normal of a plane of 
incidence, and aim at offering the method of presentation and equipment which make it possible to obtain the amount of 
modification of more proper image data. 
[0012] 

[Means for Solving the Problem] And [Function] The display by this invention for attaining the above-mentioned 
purpose is equipped with the following configurations. Namely, a detection means to be the display which projects light 
and displays information on an external plane of incidence, and to detect the amount of gaps of the direction of the 
optical axis of the incident light from the display concerned, and the normal of said plane of incidence, It has a 
modification means to change output image data so that the distortion of the display image accompanying [ shift and ] 
this amount of gaps based on an amount detected by said detection means may be offset, and the display means which 
displays an image using the image data changed by said modification means. 

[0013] According to the above-mentioned configuration, based on the amount of gaps of the normal of a plane of 
incidence, and the optical axis of the display concerned, output image data is changed so that distortion of the display 
image accompanying this amount of gaps may be offset, and the display of an image is performed by this changed 
image data. 

[0014] Moreover, said detection means detects the amount of gaps of the direction of the optical axis of incident light, 
and the normal of said plane of incidence preferably by measuring the distance between at least three points and the 
displays concerned on said plane of incidence. By measuring the distance to three on a plane of incidence, it is because 
the length of this plane of incidence and a lateral inclination can be detected and the image amendment to length and a 
longitudinal direction is attained. 

[0015] Moreover, detection of said amount of gaps by said detection means is preferably performed periodically with a 
predetermined time interval. It is because it can respond automatically and high-definition image display can be 
maintained, even when the physical relationship of the display and plane of incidence concerned under image display 
changes. 

[0016] The display of this invention which attains other above-mentioned purposes is equipped with the following 
configurations, for example. Namely, it is the display which projects light and displays information on an external plane 
of incidence. An acquisition means to gain the proper amount of amendments for capturing the image displayed on the 
plane of incidence, detecting the distortion, repeating the processing which amends image data and is displayed on this 
plane of incidence so that this distortion may be canceled, and canceling this distortion, It has a modification means to 
change output image data based on the amount of amendments gained by said acquisition means, and a display means to 
perform image display to said plane of incidence using the output image data changed by said modification means. 
[0017] According to the above-mentioned configuration, the image displayed on the plane of incidence is captured, the 
distortion is detected, and the proper amount of amendments for canceling this distortion is gained. At the time of future 
image display, image data is changed with this amount of amendments, and image display to a plane-of-incidence top is 
performed. 

[0018] By in addition, the comparison with a taking-in means for said acquisition means to display a test pattern on said 
plane of incidence, and to capture this test pattern image preferably, and the test pattern image captured by the 
aforementioned taking-in means and the original test pattern It has a detection means to detect distortion of this test 
pattern image, and a test pattern modification means to change the image data of a test pattern based on distortion 
detected by said detection means. The aforementioned taking-in means, a detection means, and a modification means 
are repeated until distortion of the test pattern image captured by the aforementioned taking-in means becomes smaller 
than predetermined magnitude, and the amount of amendments of a proper image is gained. By gaining the amount of 
amendments using a predetermined test pattern, it is because processing becomes easy and it is accelerated upwards. 
[0019] Moreover, preferably, the above-mentioned test patterns are two or more straight lines which intersect 
perpendicularly, and said detection means detects distortion of this test pattern image based on the intersection include 
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angle of the straight line in said test pattern image. It is because the amount of distortion etc. is obtained by simple 

numerical calculation and it contributes to simplification of processing, and improvement in the speed. 

[0020] 

[Example] 

With reference to an accompanying drawing, the suitable example concerning this invention is explained to a detail 
below the [example 1]. 

[0021] <Explanation [ of an equipment configuration ] ( drawin g 1 , drawin g 2 )> drawin g 1 is the perspective view 
showing a general view of the display in this example. The indicating equipment 100 of this example is the pocket mold 
personal computer which used the projection mold display (liquid crystal projector) as a display device. A user's input is 
performed by the keyboard on a body and the output image from echo back and the computer of an input is displayed by 
the projector. The plotting board of dedication, a screen, a wall, etc. can be used for the plane of incidence of a 
projector. 

[0022] In drawin g 1 , 8 is a keyboard and performs various kinds of data inputs. 40 is a projector lens and outputs 
projection light of this projector. 41 -43 are distance robots which measure the distance to a plane of incidence, and 
consist of methods using a supersonic wave in this example 1. Each distance robot 41-43 shifts the direction to measure, 
and is arranged, and as the upper right of a plane of incidence and 42 measured the upper left and, as for 41 , the distance 
to the lower left measured in 43, each measurement direction is set up. 

[0023] Drawing 2 is drawing showing the relation of the measurement point of a plane of incidence and a sensor. 54 is a 
plane of incidence using a wall surface etc., the projection light from a projector lens 40 is projected on this plane of 
incidence 54, and image display is performed. 55 shows the display area which a projector outputs. 51 is the point with 
which a distance robot 41 measures distance. It is the point which similarly was set up so that a distance robot 42 might 
measure 52 and a distance robot 43 might measure 53, respectively. That is, distance robots 41-43 measure the distance 
of three points (51-53) of the display area edge of a projector. 

[0024] Explanation ( drawi ng 3 -5) of circuitry> - the circuitry of the equipment of this example is explained below. 
Dra win g 3 is a block diagram showing the control configuration in the indicating equipment of an example 1 . 
[0025] Among drawing, one is CPU which controls the this display 100 whole, and performs processing of an operation, 
I/O hardware control, etc. according to the program stored in the memory section 3. 2 is a peripheral controller, it is 
used combining CPU1 and I/O required to control a peripheral device is controlled (serial communication, a parallel 
communication link, a real time clock, a timer, interrupt control, DMA control, etc.). 3 is the memory section and 
contains memory, such as DRAM and Caches RAM and ROM, as main memory. 4 is a hard disk drive (HDD) and 
memorizes user data, the established state of equipment, etc. 

[0026] 3 1 is a keyboard unit and is equipped with a keyboard 8 and the keyboard control section 7 which performs the 
input control from this keyboard 8. 32 is a FDD unit and is equipped with the FDD control section 5 which performs 
data input/output control from a floppy disk drive 6 and this floppy disk drive 6. Moreover, 34 is a sensor unit and is 
equipped with the distance-robot section 13 which receives the reflected wave while generating a supersonic wave, and 
the distance detecting element 12 which performs distance detection by the ultrasonic sensing method based on the 
signal from a distance robot 13. In addition, since there are three sensors of distance robots 41-43 in this example as 
mentioned above by d ra w ing 1 , the sensor unit 34 has three sets of combination of the distance-robot section 13 and the 
distance detecting element 12. 

[0027] 33 is a display unit, and it drives a projector 1 1 , reading an indicative data from VRAM10 one by one by the 
display and control section 9, and performing gray scale conversion etc. Moreover, a display and control section 9 also 
performs bus control so that access to VRAM 10 from CPU1 and access for carrying out data transfer from VRAM 10 to 
a display and control section 9 may not collide. Furthermore, logical operation, such as AND with the pattern 
beforehand set up to the contents of VRAM10, OR, and EXOR, can also be performed. A projector 1 1 is a projector 
display which actually displays, and is constituted by a liquid crystal shutter, the source of incident light, the lens, etc. 
[0028] Next, the circuitry of the sensor unit 34 is explained using drawin g 4 . In this example 1, a supersonic wave is 
sent from a distance robot 13, and distance is detected by measuring time amount until a reflected wave returns. 
[0029] Drawj_ng_4 is a block diagram showing the configuration of the sensor unit of an example 1, and shows the 
circuitry for one distance robot. In drawin g 4 , 60-62 are the circuits of the output system of a supersonic wave. 60 is a 
pulse generating circuit and generates a start signal by the trigger signal from CPU1. 61 is a driver and changes the start 
signal from a pulse generating circuit 60 into the driving signal of an ultrasonic vibrator. 62 is an ultrasonic vibrator and 
uses materials, such as PZT (zircon lead titanate). 

[0030] On the other hand, 63-67 are the detectors of the supersonic wave (reflected wave) which carried out incidence. 
First, 63 is a sensor component and PZT is used like vibrator 62. 64 is pre amplifier and amplifies the output signal of 
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the sensor component 63. 65 is a comparator and changes the output signal of pre amplifier 64 into digital level. 66 is a 
counter, and it is used in order to measure the time delay of an ultrasonic signal. A counter 66 will start the count of the 
clock pulse from the clock generation circuit 67, if a counter value is cleared with the output signal of a pulse generating 
circuit 60 simultaneously. Moreover, a counter 66 stops a count with the output of a comparator 65, and outputs the 
obtained count data to up to a data bus. 67 is a clock generation circuit and generates the clock of predetermined time 
spacing for a counter 66 of operation. 

[003 1 ] Then, actuation of the sensor unit 34 is explained using the timing chart of drawin g 5 . Drawin g 5 is a timing 
chart explaining the timing of the sensor unit 34 of operation. 

[0032] 56 is a start signal which a pulse generating circuit 60 outputs. A driver 61 generates a driving signal to the 
timing of this start signal (56), vibrator 62 drives, and a supersonic wave is outputted. Moreover, count actuation of a 
counter 66 is started by the start signal (56). 57 is an ultrasonic detection wave outputted when the sensor component 63 
receives a reflected wave. 58 is the signal of the digital level which operated ultrasonic detection wave (57) 
orthopedically with the comparator 65, and was obtained. This signal (58) shows the timing which ends the count of a 
counter 66, and calls it a count termination pulse. 59 expresses the count period (namely, period from dispatch of a 
supersonic wave to reception of a reflected wave) of a counter 66. 

[0033] Based on the data obtained by the above configuration, it is the following, and the distance d of the display and a 
plane of incidence concerned is made and calculated. Distance d is [Equation 1], when the time delay from the pulse 
output of a start signal (56) to the output of a count termination pulse (58) is set to t and acoustic velocity is set to v. 

j _ txv 

d - -_ ...(1) 

It is alike and asks more. At this example, the distance data to the three points on a plane of incidence are computed by 
performing the above-mentioned processing about sensors 41-43. Here, it is the distance measured by distance robots 
41-43, respectively dl -d3 It carries out. 

[0034] Image amendment actuation of the display of this example 1 equipped with the configuration of the Explanation 
[ of processing actuation ] ( drawing 6 , drawing 7 , drawing 8 , drawing ^ )> above is explained to a detail. 
[0035] The display of this example 1 computes image correction value by detecting the inclination of a plane of 
incidence for every fixed time amount. And after transforming an output image based on image correction value at the 
time of renewal of a screen, data output is carried out to a projector. That is, image data is amended and outputted 
according to the inclination of a plane of incidence and the projector concerned, and distortion of the image by the 
inclination of a plane of incidence is prevented. In addition, detection processing of the inclination of a display screen is 
performed in the interruption routine started by the timer. 

[0036] Drawin g 6 is drawing explaining how to detect the inclination of the plane of incidence in this example. First, 
how to calculate the inclination of a plane of incidence is explained using this drawin g 6 . 

[0037] In this example, the inclination of a plane of incidence is calculated by dividing it into a lengthwise direction (the 
direction of Y), and each longitudinal direction (the direction of X). Drawing 6 shows the condition of having seen the 
field including the lens of equipment, and the two detection points (E-E cross section) of a distance robot from the top. 
In this condition, that of inclination theta of the direction of X is computed as follows. 

[0038] Point O is an imagination field (forward confrontation) as for which the location of a projector lens and 75 make 
a plane of incidence, and 76 makes a right pair to equipment among drawing. Inclination theta of the plane of incidence 
for which it asks is an include angle which the forward confrontation 76 and a plane of incidence 75 make. Here, 
distance with c and the detecting point 51 is set [ the angular difference of the orientation of two sensors ] to b for the 
distance of A, equipment, and the detecting point 52. In this case, inclination theta of a plane of incidence is [Equation 
2] from the principle of elementary geometry. 
a= (b 2 +c 2 -2#A«c#cosA)" 2 - (2-1) 

B= arcsin(b*sin— ) —(2-2) 



It is alike and is computed more. 

[0039] The inclination of the direction of Y as well as above-mentioned theta can be calculated using the lens location O 
and the relation of the detection points 52 and 53, and sets this to phi. Whenever [ angle-of-inclination / as opposed to 
the forward confrontation of a plane of incidence as mentioned above ] (theta, phi) is calculable. 



a 




-(2-3) 
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[0040] Next, the image display procedure by the display of this example is explained. In this example, when the 
inclination of a plane of incidence is detected by the approach mentioned above by timer interruption and the inclination 
of a plane of incidence is changing, correction value is computed based on the distance measured by distance robots 41 - 
43. On the occasion of the image display to a plane-of-incidence top, image data is changed based on this correction 
value (after-mentioned), and a projection output is performed. 

[0041] Drawing 7 is a flow chart showing the procedure of image correction value calculation started by timer 
interruption. In processing of drawin g 7 , the distance of three points is measured with an ultrasonic sensor, and the 
inclination of a plane of incidence is gained. Next, when an image is projected on the plane of incidence arranged with 
such an inclination, the correction value for using a projection image as the image which does not have distortion in a 
lengthwise direction and a longitudinal direction is computed. 

[0042] First, at step SI 00, distance robots 41-43 are driven and time delay data are gained. At step SI 01, (1) type is 
calculated about the time delay data obtained at step SI 00, respectively, and it is distance dl -d3. It computes, 
continuing step SI 02 - distance dl -d3 from — whenever [ angle-of-inclination / of a plane of incidence ] (theta, phi) is 
computed using above-mentioned - (2-1) (2-3) type. At step SI 03, it judges whether the inclination of a plane of 
incidence is the same as the time of the last measurement, and if the same, this processing will be ended as it is. On the 
other hand, if it is judged that the inclination of a plane of incidence is changing, it will progress to step SI 04. 
[0043] The correction value of an output image is computed at step SI 04. Here, if a right end and a lower limit are made 
into what time on the basis of the point at the upper left of an image, it will calculate whether it becomes the same 
magnitude as criteria (upper left of an image), and each correction value of X and the direction of Y will be acquired. 
The correction value (Kx and Ky) of X and the direction of Y is calculated by the following (3) formulas. Namely, 
[Equation 3] 

********. And in step SI 05, the correction value computed at step SI 04 is stored in the memory section 3, and this 
processing is ended. 

[0044] As mentioned above, image correction value can be calculated by the ability to detect the inclination of a plane 
of incidence by starting the processing shown in drawing 7 by timer interruption. 
[0045] Next, the flow of the processing at the time of renewal of a screen is explained. 

[0046] Drawin g 8 is drawing explaining the approach of amendment processing of the screen by this example. In this 
drawing, image data consists of pixels of a mxn individual, the upper left is a zero, the X-axis is allotted to a 
longitudinal direction and the Y-axis is allotted to the lengthwise direction. Here, a square ABCD is mapping data of the 
image stored in the memory section 3. Moreover, a square ABEF is mapping data of the image which amended in the 
direction of X (longitudinal direction). In processing of this example, conversion to a square ABEF is first performed 
from a square ABCD. After that, the same amendment as a lengthwise direction is performed. 
[0047] For example, when the plane of incidence leans like drawing 6 , it will be expanded as a display image goes to 
the right. In order to reduce distortion of such a display image, an image is changed like drawin g 8 on the mapping data 
of an image. That is, image data is changed, enlarging reduction percentage of a lengthwise direction towards die right 
of an image. Thus, when the changed image data is projected to up to the display screen which inclined like drawing 6 , 
distortion produced by projection and the distortion on mapping data will be offset, and an image without distortion will 
be displayed on a plane of incidence 75. 

[0048] Since this conversion is changed into the graphic form of trapezoidal shape, the scale factor changed as it goes to 
the right changes. It is Ki about the scale factor of the pixel of eye i train. It is Ki if it carries out. It is calculated by the 
following (4) formulas using correction value Kx. Namely, [Equation 4] 

Ki = Kx x — >..(4) 
m 

It becomes. 

[0049] This Ki Scale-factor conversion of the direction of a train can be performed by using, being a degree (5-1), and 
(5-2) determining the value of the pixel p of eye i train (i, j) using a formula. In conversion of this example, count 
shown by the formula (5-1) and (5-2) the formula is performed for the core of conversion of the pixel (i, n/2) of the 
center of a train, namely, - and (5-1) (5-2) the value of j is changed from 1 to n using a formula, and eye i train is 
changed in permuting a pixel. 
[0050] The formula of conversion is [Equation 5]. 
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P(U) - P(i, |-int((|-j)/Ki» 

. 0-ff-l.-l) -(3-D 
P(U) = P(i. |+int((j + l-|)/Ki» 

(j-j+l.|+2.-n) -(5-2) 
It is come out and expressed. 

[0051] For example, 640x480 states the count which changes into the train of p (10 j) with the display image. Here, the 
magnifying power of eye i train is twice, i.e., Ki. A value presupposes that it was 2. In this case, the value in each pixel 
location p(l 0,240) =p (10,240-int ()) 240-240 / 2=p p (10,240) (10,239) =p (10,240-int ()) 240-239 / =p(l 0,240) - p (10 
-) l=p( 10,240-int (240-1) {12)) =p(10,121) p(l 0,241) =p(10,240+int (241+1-240) (12)) =p(l 0,241) p(l 0,242) =p 
(10,240+int ()) 242+1-240 / 2=p (10,241) - It is set to p(l 0,480) =p(10,240+int (480+1-240) (12)) =p (10,360). It turns 
out that the range of p (10,120)-p (10,360) is expanded to the range of p (10 0)-p (10,420), and the pixel of eye ten trains 
is expanded twice by performing the above count in the lengthwise direction. 

[0052] Moreover, Kx If a value becomes less than one, it turns out that it becomes the image reduced as the image went 
rightward. For example, since it will be expanded as the image projected goes by the inclination of a plane of incidence 
as shown by drawin g 6 rightward, it is Kx. It carries out to less than one, the image data on memory is reduced as it goes 
rightward, and distortion of an image is offset. 

[0053] By changing the value of i from 1 to m, and performing transform processing using the formula (5-1) and 
formula (5-2) which were explained above, transform processing is performed about each train and image amendment 
of the direction of X is performed. 

[0054] It can carry out like [ conversion / of the direction of Y ] above-mentioned transform processing. First, scale 
factor Kj of each line It calculates by (6) formulas. After that, image amendment of the direction of Y is performed by 
performing conversion by (7-1) and the formula (7-2) to each line. 
[0055] First, the scale factor of each line is [Equation 6]. 

Kj - Ky x - ..^(6) 

Q 

It is alike and is obtained more. 

[0056] Furthermore, transform processing of each line is [Equation 7]. 
P(i.j) -P(y-inK(f-iV«),j) 

0-y.yTl.-l) -(7-1) 

Pftj) - p(y + int((i + l-y)/Kj),j) 

(i-2+l,H + 2 i ...m) .-(7-2) 

It can be alike and can obtain more. 

[0057] Amendment of a longitudinal direction and a lengthwise direction which were explained above is performed to 
image data, it is projected on the image which amended the inclination of a plane of incidence by projecting this, and an 
image without distortion can be seen. 

[0058] Drawing_9 is a flow chart which shows the procedure of the processing at the time of renewal of the screen in 
this example. First, image data is read from HDD4 or the memory section 3 at step SI 10. At step SI 1 1, transform 
processing is performed using above-mentioned (4), (5-1), and a formula (5-2) about each pixel, and distortion of the 
direction of X is amended. Similarly, at step SI 12, transform processing using above-mentioned (6), (7-1), and a 
formula (7-2) is performed about each pixel, and distortion of the direction of Y is amended. At step SI 13, the image it 
became finishing amending is written in VRAM 10, and a display and control section 9 performs the display to a plane 
of incidence through a projector 1 1 . 

[0059] As explained above, according to this example 1, the display which is not concerned with the physical 
relationship of a plane of incidence and equipment, and does not have distortion comes to be obtained by transforming 
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an output image so that the inclination of a plane of incidence may be detected and it may become a normal image on a 
plane of incidence. By this, a setup in consideration of the physical relationship of a plane of incidence and a projector 
can be simplified, and it becomes possible to raise the user-friendliness of a display. 

[0060] Moreover, since distortion amendment of an image is performed by operating image data, its compensator 
mechanisms, such as optical system, are unnecessary, and easy and flexible amendment is possible for it. 
[0061] In addition, this invention is not made to limit to the above-mentioned example, and broad application and 
deformation are possible for it. For example, although the ultrasonic sensing method was used for the distance robot in 
this example 1, it can also constitute from a photosensor. What is necessary is to project LED and a laser diode on a 
plane of incidence, to detect the phase contrast and reinforcement of a reflected wave, and just to measure distance with 
this configuration. 

[0062] [Example 2] The above-mentioned example 1 explained the example which uses the distance robot of a 
supersonic wave for detecting the inclination of a plane of incidence. By this example, an image is captured with a CCD 
camera and the processing which amends distortion according to image recognition is explained. 
[0063] Explanation [ of circuitry ] ( drawing 10 )> drawing JO is a block diagram showing the control configuration of 
the indicating equipment of an example 2. In this drawing, the same number is given to the almost same thing as the 
configuration in an example 1 , and explanation is omitted here. 

[0064] In drawing 10 , 35 is an image input unit and inputs the situation of a plane of incidence as image data. 1 5 is a 
CCD camera and is set to the location which can incorporate the whole plane of incidence. 14 is the image input section, 
amplifies the output signal of CCD camera 15, and outputs it as image data. 

[0065] Processing actuation of this example 2 is explained below by Explanation ( drawing 1 1 , drawing 12 ) of 
processing actuations 

[0066] In the display of an example 2, the image of a plane of incidence is inputted at the time of the beginning of using 
of equipment, and image recognition detects distortion of a plane of incidence. And the correction value used as a 
normal image is calculated by repeating detection of the above of distortion, transforming an output image little by little. 
In addition, at the time of renewal of a screen, like the above-mentioned example 1, output data are changed according 
to correction value, and image data output of a projector is performed. 

[0067] Drawing 11 is drawing showing the pattern for a test displayed at the time of the beginning of using in the 
display of an example 2. In drawing, 71-74 are straight lines displayed as a pattern for a test, and the graphic form 
surrounded in four straight lines is a rectangle. In processing of this example 2, the include angle of the angle pinched 
by the straight line is detected. The angle pinched by the straight line 71 and the straight line 72 is theta 1 1 here, and the 
angle pinched by the straight line 71 and the straight line 74 is theta 12. Furthermore, the angle pinched by the straight 
line 72 and the straight line 73 is theta 21, and the angle pinched by the straight line 73 and the straight line 74 is theta 
22. 

[0068] Drawing 12 is a flow chart which shows the procedure of processing of detecting the inclination of the plane of 
incidence in an example 2. 

[0069] First, at step SI 50, the pattern for a test is displayed and this image is inputted from the image input unit 35. At 

step SI 51, an edge is extracted, after removing the noise of a screen. At step SI 52, the point which constitutes an edge 

is pursued and a straight line is detected. First, the sequence of points judged to belong to the same segment are 

extracted, and a linear parameter is calculated using the least square method. It is calculated as that on which it was 

projected at the 2 -dimensional flat surface, and this straight line is [Equation 8]. 
y = ax + b --(8) 

It is expressed. 

[0070] Next, in step S153, the include angles thetal 1, thetal2, and theta21 which four straight lines which constitute the 
boundary line of display area make are calculated. Straight line 11 12 The include angle theta to make is [Equation 9]. 

11 : y = a 1 x x + b 1 —(9-1) 

12 : y = a 2x x + b 2 —(9-2) 



It is alike and is calculated more. 

[0071] At step SI 54, it judges whether the include angles thetal 1, thetal 2, and theta21 which a straight line makes are 
right-angled, and if it is affirmation, and it is negation, it will progress to step S159 to step S155. Current correction 
value is changed at step SI 55. Here, the following conditions are judged and correction value is changed about each 
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case, for example, the following - since that the conditions of 1 are realized is the case (namely, condition as shown in 
drawing 6 ) where the plane of incidence has turned to the right, an output image turns into an image expanded, so that it 
went rightward. Drawin g 13 is drawing showing the display condition of the test pattern at this time. Therefore, it is 
necessary to reduce the image data on memory, so that it goes rightward. 

[0072] As mentioned above, it is as follows if the relation between the size relation between thetal 1 and thetal2 and the 
modification direction of the direction correction value (Kx) of X and the relation between the size relation between 
thetal 1 and theta21 and the modification direction of the direction correction value (KY) of Y are shown. Namely, 
1 thetal l>thetal2 The direction correction value Kx of X Reduction 2thetal Kthetal2 The direction correction value Kx 
of X Increment 3 thetal 1> theta 21 The direction correction value Ky of Y Reduction 4thetal Ktheta21 The direction 
correction value Ky of Y It is increased. Here, it is Kx. And Ky It is a larger numeric value than 0, and less than one 
value is taken on condition that 1 and 2. 

[0073] At step SI 56, it is Kx like an example 1. It uses and the longitudinal direction of an output image is amended. At 
step SI 57, it is Ky like an example 1 too. It uses and the image of a lengthwise direction is amended. At step SI 58, an 
image is amended using the acquired correction value, an amendment image is written in VRAM 10, and the display to a 
plane of incidence is performed. Then, the return above-mentioned processing is repeated to step SI 50. 
[0074] In step SI 54, if judged with thetal 1, thetal 2, and theta21 being right-angled, it will progress to step SI 59, the 
correction value at the time will be stored in memory, and this processing will be ended. 

[0075] The proper correction value of X and the direction of Y is acquired amending a test pattern as mentioned above, 
and the image output after using this correction value is performed. Since it is the same as that of processing ( drawing 
9 ) of an example 1 about an update process of the image in an image output, explanation is omitted here. 
[0076] As mentioned above, as explained, according to this example 2, the completely same effectiveness as the above- 
mentioned example 1 can be acquired by inputting the image of a plane of incidence and transforming an output image. 
Moreover, since proper correction value is calculated based on the actually projected image, more exact amendment can 
be performed. 

[0077] In addition, while theta 1 1 detects distortion by whether it is large or small compared with 90 degrees, you may 
make it detect the modification direction of correction value in an example 2, although thetal 1 are compared with 
thetal 2. For example, if theta 1 1 is 90 degrees or more and it is made to decrease the correction value of the direction of 
X, the same effectiveness as the above-mentioned example 2 will be acquired. 

[0078] As mentioned above, as explained, according to each above-mentioned example, the inclination of a plane of 
incidence and an output optical axis is detected, and an output image can be transformed so that normal image formation 
may be carried out on a plane of incidence. Then, also when distance and an inclination with a plane of incidence 
change, distortion of a screen can be amended easily, and it is effective in the ability to always obtain a high-definition 
image output. Moreover, this can perform installation and migration of equipment now quickly, and it becomes possible 
to raise the user-friendliness of equipment. 

[0079] In addition, in the above-mentioned example, although enlarging or contracting of an image is always performed 
in the direction in every direction on the basis of the upper left of an image, it does not restrict to this. For example, in 
case it changes into a trapezoid, criteria are made for conversion of an image to always serve as the contraction direction 
also on the side of the direction which becomes long. That is, when the plane of incidence leans like drawing 6 , and 
drawing^ leans to the opposite direction at the side AB side of drawing 8 , in criteria, it is with Lycium chinense and 
modification of an image serves as the contraction direction at the side CD side of **8*_* . Although there is possibility 
that it becomes impossible to display some images of the part expanded when the image was expanded as effectiveness 
at the time of doing in this way based on correction value (lost), it can prevent that an image is lost, if it is always made 
to make a change in the contraction direction. 

[0080] Furthermore, although the case where a projector is allotted to the front face of a plane of incidence is mentioned 
as the example in the above-mentioned example, it is not for it to be able to apply also about the rear projector which 
allots a projector behind a projection film surface, either, while saying. 

[0081] Furthermore, although derivation of correction value is performed using the distance to a plane of incidence, the 
display image of the test pattern of a rectangle like an example 2 is incorporated, and you may make it determine 
correction value that this will serve as a rectangle correctly in an example 1 . 

[0082] Moreover, when what (namely, phi= 0) a gap of the direction of the optical axis of the normal of a plane of 
incidence and the incident light of a display does not exist in a lengthwise direction (the direction of Y) is guaranteed 
with the configuration of an example 1, it is not necessary to measure the distance (dl -d3) to three points. Namely, 
distance dl to two points of points 51 and 52 And d2 It measures and is the correction value Kx of the direction of X. It 
is clear that what is necessary is to ask and just to change image data into a longitudinal direction. 
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[0083] In addition, even if it applies this invention to the system which consists of two or more devices, it may be 
applied to the equipment which consists of one device. Moreover, it cannot be overemphasized that this invention can 
be applied also when attained by supplying the program which performs processing specified to a system or equipment 
by this invention. 
[0084] 

[Effect of the Invention] While it becomes possible to change and display that image data offsets distortion of the 
display image produced by this gap based on a gap of the direction of an optical axis of incident light and the direction 
of a normal of a plane of incidence according to this invention as explained above, and the quality of a display image 
increases, user-friendliness improves. 

[0085] Moreover, according to other configurations of this invention, it determines by detecting distortion of the image 
displayed on the plane of incidence in the amount of modification of the image data for offsetting distortion of the 
display image produced based on a gap of the direction of an optical axis of incident light and the direction of a normal 
of a plane of incidence, and it becomes possible to obtain the amount of modification of more proper image data. 
[0086] 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 3rd partition of the 7th section 
[Publication date] April 20, Heisei 13 (2001. 4.20) 

[Publication No.] JP,8-9309,A 

[Date of Publication] January 12, Heisei 8 (1996. 1.12) 
[Annual volume number] Open patent official report 8-94 
[Application number] Japanese Patent Application No. 6-141482 
[The 7th edition of International Patent Classification] 

H04N 5/74 

G02F 1/13 505 

G09G 3/36 

H04N 17/04 

[FI] 

H04N 5/74 Z 

G02F 1/13 505 

G09G 3/36 

H04N 17/04 Z 

[Procedure revision] 

[Filing Date] September 30, Heisei 1 1 (1999. 9.30) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The delivery system which displays an image by projecting an image by light on an external plane of 
incidence, 

A taking-in means to capture the image displayed on said plane of incidence, 

A detection means to detect distortion of the image captured with the aforementioned taking-in means, 
An acquisition means to gain the amount of amendments for canceling said distortion, 

It has a modification means to change output image data based on the amount of amendments gained with said 
acquisition means, 

Said delivery system is a display characterized by performing image display to said plane of incidence using the output 
image data changed with said modification means. 

[Claim 2] Said delivery system displays a test pattern image on said plane of incidence, 
The aforementioned taking-in means captures said test pattern image, 

Said detection means is a display according to claim 1 characterized by detecting distortion by detecting the include 
angle at which two or more straight lines are extracted and two or more extracted straight lines make them from said 
captured test pattern image. 
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[Claim 3] The display according to claim 2 characterized by repeating said delivery system, a detection means, an 
acquisition means, and a modification means until distortion of the test pattern image captured with the aforementioned 
taking-in means becomes smaller than predetermined magnitude. 

[Claim 4] Said test pattern image is a display according to claim 2 or 3 characterized by detecting distortion of this test 

pattern image based on the intersection include angle of a straight line [ in / it is two or more straight lines which 

intersect perpendicularly, and / in said detection means / said test pattern image ]. 

[Claim 5] An image is projected by light on an external plane of incidence with a delivery system, 

The image displayed on said plane of incidence is captured, 

Distortion of the captured image is detected, 

The amount of amendments for canceling detected distortion is gained, 
Output image data is changed based on the gained amount of amendments, 

The method of presentation characterized by performing image display to said plane of incidence using the changed 

output image data. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] This invention is made in view of the above-mentioned problem, and is determined by detecting distortion of the 

image displayed on the plane of incidence in the amount of modification of the image data for canceling distortion of a 

display image, and it aims at offering the method of presentation and equipment which make it possible to obtain the 

amount of modification of more proper image data. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[001 1] Moreover, the purpose of this invention is to enable acquisition of the amount of modification of the image data 

suitable for especially canceling distortion of the display image produced based on a gap of the direction of an optical 

axis of incident light and the direction of a normal of a plane of incidence. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] 

[Means for Solving the Problem] It reaches. 

[Function] The display by this invention for attaining the above-mentioned purpose is equipped with the following 
configurations. Namely, the delivery system which displays an image by projecting an image by light on an external 
plane of incidence, A taking-in means to capture the image displayed on said plane of incidence, and a detection means 
to detect distortion of the image captured with the aforementioned taking-in means, Having an acquisition means to gain 
the amount of amendments for canceling said distortion, and a modification means to change output image data based 
on the amount of amendments gained with said acquisition means, said delivery system performs image display to said 
plane of incidence using the output image data changed with said modification means. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] According to the above-mentioned configuration, the image displayed on the plane of incidence is captured, the 
distortion is detected, and the amount of amendments for canceling this distortion is gained. At the time of fiature image 
display, output image data is changed with this amount of amendments, and image display to a plane-of-incidence top is 
performed. 

[Procedure amendment 6] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0014] In addition, preferably, said delivery system displays a test pattern image on said plane of incidence, the 

aforementioned taking-in means captures said test pattern image, and said detection means extracts two or more straight 

lines from said captured test pattern image, and it detects distortion by detecting the include angle which two or more 

extracted straight lines make. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0015] Moreover, said delivery system, a detection means, an acquisition means, and a modification means are repeated 

until distortion of the test pattern image captured with the aforementioned taking-in means becomes smaller than 

predetermined magnitude preferably. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0016 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0016] According to the above-mentioned configuration, by gaining the amount of amendments using a predetermined 

test pattern, processing turns up for it to be easy and improvement in the speed is attained. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] Moreover, preferably, said test pattern images are two or more straight lines which intersect perpendicularly, and 

said detection means detects distortion of this test pattern image based on the intersection include angle of the straight 

line in said test pattern image. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0018 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] By constituting as mentioned above, the amount of distortion etc. is obtained by simple numerical calculation, 

and simplification of processing and improvement in the speed are attained. 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0019] Moreover, the method of presentation by this invention for attaining the above-mentioned purpose displays an 

image with the following procedures. That is, the amount of amendments for canceling distortion which detected 

distortion of the image which captured the image which projected the image by light and was displayed on said plane of 

incidence on the external plane of incidence, and was captured, and was detected is gained by the delivery system, 

output image data is changed based on the gained amount of amendments, and image display to said plane of incidence 

is performed using the changed output image data. 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0084 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[0084] 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to obtain the amount of 

modification of more proper image data by determining by detecting distortion of the image displayed on the plane of 

incidence in the amount of modification of the image data for canceling distortion of a display image. 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0085 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0085] Moreover, according to this invention, it becomes possible to gain the amount of modification of the image data 
suitable for canceling distortion of the display image especially produced based on a gap of the direction of an optical 
axis of incident light and the direction of a normal of a plane of incidence. 



[Translation done.] 
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1 

mmm^ma. «t 5 ©aw*©*** t afjieatt® t 

• b 1 3 ^ t S^^Siet wffio8EilSrSiJ^i-5 rti; 
Bo 

m^ftfeTftg^S-^T, Ri"n*t 

m t -r 5 »*i 1 kie* 

ff £© «#ih mm r-sffl w m utt £ n 5 - 1 «r t -r 5 

1 (cfE*c7?^^Se„ 
fi;l*B±Jc^$ftyt:B«l'Sr«l9iiA/-C-t«)S**tftffl 

HufEffi#^StC ± "5 ®#£ftfc«IEfiKS<S^Tm^Pf 
flfrlE«H^«fc J; 9 |£H£ ftfcK^Bfl!^"- ^ SrfflV^T 

9 - >mmz%i 9 ii tpBUi^a t . 

x©f^ h^**— &(::.}: 9, sJ^* — > 40 
i^ffl#aicj:9;|*tiJ3ftfcaS*fc*^-C^* 

StlfEStii^tcj; 9&9&*ftfc7 1 * h/^-^B^W 
HT-fc 9 , so 



2 

9 £j£li:g-3v>-c fl^* h'^-vB&cD^. 

Ho 

[8(1**8] ^»©aAtiB±»w3tSrS*rUTfl»a«>* 
<Z>*l6jOi*ft4Srttta-*-6ttaxSi: , 

ituie&mxeic^&m^ftfcTftitc&^Taj^B 

mllE^jEXSlc J: 9 ^K^ftfcB^x-^ ?rfflv^M 

S*tffiJitc**SftfcHfftSraoiiA>-e-t<D3i*Srttm 

K> ©«]E**|jE*«ra»i- 5 «»IS i , 
HuSE®#xeicJ;9S»$ftfc*IE*(iSo-VNTW^B 

Sr^Mi-5'XMXgi . 
mJiE^fEXgiCfc 9^M$ftfcffi^B^-^Srfflv^T 
HulE&ttffi-^B^^Srff 9 ^X@ t Sriix. 5 r fc 

[0001] 

whs,, 
1 0 0 0 2 ] 

^, SltE©m*-J;9B^5raiti-5 1 b©i: LtDT/ 
[0003] W:, rft^>©*^B^*3tt5Sltffi© 

[0 0 0 4] *-h7t-*Xl7'P^i^^|i > 

^< i; ,K/ni?i^^ (OHP) t|Hl«(C N ^g|5C»a 

#ti5±lC7t?raitLTB^Iil^^tT5 t^T-foSo B^ 
a*36tt«»W3te^>X-?«J*£ft» SWffitWiEBt 

[0005] ±ia©**as«iw*5it5rawojB!J3e*« 



!f#M^P8-9309 



3 

pd) X'fo<o, gftBffii-ioT, zomxamfc-t 

5„ COttiaoT, Soffit ^XSROjSjKBWtf 

-**7>f-hv<y**J»U #1*56 fcflTEKftL Til 
[000 6) !)7/n5?s^>gof Hfi?gy 

fcov^TRWfcfTS. MSiltfflsictttt 

50-10 O'f ^©^BB^^fcH^L-C^So 
[0 0 0 7] «Srta$<0«^lcov^TlftiW-f-5i:, BtB 

[0008] sjr, m&mm<omw.& ^mtttmt l 

[0 0 0 9] 

3fe«lz*5^Ttt, S*tBi:«)ffi«l*s«{ls-f5»§-^, » 

^WB«±TT:fc# : W*t&aW.eofc!>, mfclfiQ 

J&{4{ix.k;ftrci^&v\, 40 
[0 0 10] *»Wf±±E«ra)Hjllilc«*-c/j:*ixytt> 

[00 1 1] X, #3SH/]co{tficDgfti4, SAt#tf>tt*|# 



4 

[0 0 12] 

[RHSr»*-r5fc»©*ai SO* 

[0 0 13] _Li£©«MEi::J;;h,li, ftftB0&iift££K 
**B^w^^4rt@iSi-5 J: 5 Ka^atfe?*— 9 #£IE 

[0014] X. *f * L < 14, UtrffitftHi*©»i, MIES 

S'J^-rsr ttciij, SW3tW3ttti:mIlESItBroffi^ 

fi*«!jjr*-3rJ:fc.fc0, K&MBOJ&, 8t2n6]0>«£ 
Srtfcffl-etr, IK. **|6j-«3W«tt3E*s?r«Bi: 
XhZ> 0 

[0 0 1 5] X. #£L<t4. SuiE^m^Slci^tfjfE 
■Tix*©tfttijdsgT^(Z)i^WllBH|-e^»lW^llfT*n5. 

^ £ o r. t *s X # 5 75 t? fo 5 . 
[0 0 16] ±IE©flfeK>l«jSrarj*-*-S*36WO**» 

ffi±K3fcfri»W L"C«««)***fT 5 S*aitJ)o 
T, SltBifc^^ttfciH^^Sl^^A/T'^OS^^ 

^SWB_ht-*^-r5*Q i S5r# , 9SL, 0ES*Sr»«-f 
ttl^H^T'- ^ v ^Tfi(raE«*tB^«)H«**Srfif 0 

[0017] ±%z<Dmmc£titi, »itB±K****t 

[0018] m* b< 14, H<rfS^t^S{4, mliES 
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5 

* h/^->I§(7)lWjr^^t S J; 0 /h* < 45 
[00 19JX, ffiKIt ±IS^^ h'** — Vttit 

[0 0 2 0] 

[0021] <mmmj&<Dmw mi. H2> >bi 

£<> *HW^i/f8il0 0ft **f/V^tLT 

[0 0 2 2] Bltfe^T, 814*— K"T**>9#« 
^^(D&I^cDm^£tT9o 4 1-4 3l±»4tB* 

Itvt4 1-4 3lt «J6t«*ftSr-fbUtEtS 
*l/r*5!!K 4 1 {4J£ttffiCD;&±, 4 2li£±, 4 3{4;fe 

[0 0 2 3] H2tt«**aSt-fe>*©fj-W*>f V htf>B8 
«Sr*i-B|-e*>5o 5 4tt*B«f«:3WfflLfc»JWBi"C*)' 
•9, ettu>X4 0^^<DS^3t^^60S#tffi5 4±|C 

tts^-r s^^y T£^-r 0 5 ittem-fe>*4 i*sbe 

*«r»«i-5*>r^ht?fcS. Ntti^ 5 2l4!B«Hr> 
t4 2^\ 5 3ttlE«t-fe>^4 3*S-tjX^fttW-afJ-f5 «t 

o KRSSftfc^ > hT'$>5 0 BP.*,, SEBHr^U-4 1 
-4 3li/p ^^O^xiJ T4BSB<D3£ (51- 
5 3) OE«SrtHH1-5tOT*>5o 
[0 0 2 4] <@&*!*<0iftW (0 3-5) >m^M 



(4) 

6 

[0 0 2 5] if, 1 tt***3fi«l 0 0±#O«iJffllS: 

-> Mi&3tMfll, DMA^JW^) ^SU^fi^o 3ii^ 
^y?BT*>t), ^^f^^^y ^LT, DRAM, ^rtiy 

^^K^-f^ (HDD) "C*>9, a— ifx — ^^a^ 

[0 0 2 6] 3 li4*-#~ K^~>> hT*fc>9, *— # 

— K8t, R*— K8 ifJiOA^ftlWlSrfifp*^ 

- K»J««B7 h*mX-Z>o 3 2|j:FDD^yhffc 

x>r k^-t^6 «t y <DT—?Amt!mw&ft? fd 

20 HHr^-frSBl 3£. SB&HrVlM 3 <t 9<Ofs^C»<5v> 

^-^4 1 ~4 3c03ocO-fe^f-^fo^(OT\ ±>*y=L~ 
5/ K3 4liBlt^f»l 3Xtfffi«tfcttlSBl 2<Dft* 

[0 0 2 7] 33 [43?tj^= y htfcO, ^^©JWSfR 9 
VRAMl 0*»fe**^— ^SrlWftBIEfrlUL, P£ 

■ w***«rm**#se>, ^ 1 1 zmm-tZo 

*fc*^*J»SP9(4. CPUlJ&^VRAMlO^T 
30 VRAMl 0^??**©Jffllg8 9— -r — ^tei^ 

3o £blCf4 N VRAMl OOrt^l^ttfeb^Cft 
BJS^tlfc^^ — VirOAND. OR, EXOR^cof& 
lgS^5rHT^5 0 /d^x^^ii^h 

[0 0 2 8] JkK, B4«rJB^-C\ ir>f-^^y h 3 4 

VIM 3 U Rlt«3JSB!5*-eoi*|ll] 
40 r £ X o -CSERSco^m^tT 5 . 

[0029] m4ammmico^^zx-y h<omf&% 

^"fo l2l4^C4oV^T, 6 0-6 2 ttffl¥ft^m*3R0>@ 
K"C*fe5 0 6 0*4^Vu^56*|p|»-efc!9. CPU 1 frb 
cohy^f^(cJ:oT, hff^?r^^1-5o 6 1 

iSSlfi^-T'feoT, PZT (^y.f^HD) fi£ 
so [0 0 3 0] 6 3-6 7 (4A#t Lfc^^K 
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(5) 



8 



so <Dmm\B}m-?ibz> 0 6 3ttt>f*fct 

5. 6 5lt3^l/- ^T-fo 1 ?. 7" y T>^6 4(Dm?) 

S 0 # ^>-^ 6 6i4, />Vw^5I4:[hISS6 ooffi^ff ^*{- 

■ (HISS 6 7^6WDy^/^©#?> hS:BB*6-r5o 
4fc, *^y?66lt =a * 6 SCOffl^tCj; t) 

[0 0 3 1 ] IV^t, ir>-^^L^^ h 3 4<£>Sbf££\ HI 

[0 0 3 2] 5 6ttA*7U*38£ig|&6 O^tU^f 
- Mmfe^o r(7)^^-Mf-^ (5 6) co^^r ^ > 
^■CK?-<'<6 1 U fiMHFB 2'#W 

«#jft#m***t«. **-n«^§- (5 

5 0 5 7f4, 3iPS»tt4rStflli-ari:^ 
J:0a*S*t5i«lP«»ia«»-e*>S. 5 8ttttYtttt 
tti&Tfc (5 7) S:3^> 8 i/-^6 5lcJ;ot«iLtft 

btitc¥i?*/i'\s'</i'<nm^x*hz> 0 mm^ (5 8) « 

[0 0 3 3] &±<Dmj&\Z£<>XmbtlZ>7 :t —*\Z&'3 

LTff^i-6o h«# (5 6) (O^/U^tH^^fe 

^^h,HT^ (5 8) <Dtiit)i£X<Dmmtirfflt: 

mi] 

d - HI -.(I) 

4 1~4 3lCO^TfTniT', &ltB-t O3ow^ 
vM£^3£»T f -*#*ti]£*b.5. ^r.T\ SgRi-fe 
>f-4 l~4 3liJ:9Wasn5EliSr-tix-P*bdi ~ 
d3 ft*. 

[0034] <*aaW)^<oiftK (i6, h 7 , as, m 
9) >±Eo>«rit*«*.fc*iate«iiiosis%as«©iBtfi 

[0035] xmrnm 1 <d^*si§B!4, -SB#wst-^ 



* -r - ic j: o t esb $ ti z> > * r-fif t> 

[0 0 3 6] 0 6ra#Hil6Mldfctt5S*tffi©«%£* 

t, &WB<a«#£tfi?i-3^fe(co^Ttftf!i)-5„ 

■0 [0 0 3 7] *HJS0!I(C*5^TI4, SWBWffi#5r^ 
ft (Y^ft) (X*|fij) ^rtbmic^tt-Cff^ 

h2^ (E-EBrffi) Sr&tfB*±*»&afc:RIR«:*L 
rw^litc&^TX^ftcDfSt 6 <75(4&<DJ; 9 

[0 0 3 8] 11^. £,Of4:7 B ni^^ u;/XcD{£tt, 

B) T?fe5„ *«6-5g;#tBcD{g# 0 (4, IE*j-B7 6i& 

20 ft#ft©aa?g&A, g«t«ttjj&5 2e0^&c. tft 

[£*2] 

a= (b 2 +c 2 -2«6«c»cosA) ,/J — (2-1) 



B= arcsin(b • sin — ) 
a 



6 



V 2 2' 



(2-2) 
(2-3) 



30 (c4 vfHaztiz. 

[0 0 3 9] Y*ifi]ro«frt, U'VX^got^iijjK-r 

Vh5 2, 5 3<DH#£ffll^T±ai<£>e tp]#(Cf+»T- 
t, rttSr*t-T5 0 £k±(D£o\zi,x, ft#*BcoiE2t 

Bic*H-s«£a« (0, *) tfsm-gr-fSo 

0±i4Lfc*feT-RltB»«#^^t±)L, SWBW«t 
*^{bUTV^5»-&tt, EBiirVtf-4 1 ~ 4 3 td «t 9 gij 

-0 ontb^^tcni lt (4 r (DffiiEimzm^ ^xm^- 9 

[0 0 4 11 117(4, ^-r-^-Sflii^lCtUfitd^tL-S 
7 wjfilffi, ffl#«-t yy~X' 3 ^,(OSg«i?rf+SiJ LT, 
$tufcSWB^®^S-SWLfc#^-»c, gWW^^iS!* 

ft t m*ft icfi»o«v«(ft t -r 5 fc »©tt]Efl[*siiai 

[0 0 4 2] £-f, J^f- 7/S 1 0 0T*»4Sgf8HrVf-4 
50 1~4 35rlEK)LT, iia^fflx-^^^W-t-So ^r- 



8-9309 



(6) 



y/S 1 0 ITU, XT-y^S 1 0 OX''&btitzmM&f 
Wlf-filc^X. (1) 5£<Dftg£firoT. ERE 
dl ~d3 Sr»ffi1-5o igg< Xfy/S 1 0 2T-I4, Eg 
Midi ~d3 *»P>±J6© (2-1) ~ (2-3) iSSrffl 

"S10 3T-!4, g^tffiOMt^BfrillOjBiJ^Btir^C^ 
yZfS 1 0 4^ittf 0 

10 0 4 3] xr^/S10 4m m^H^toMiEfii: 

#SSL TS^f^^-rntfS* (Bfc<D*iJb) ir|f]C* 

®»-f 5„ X« Y^|^)(DttIE{I (Kx , Ky ) (4< 
(3) ^T'f+©i-S„ BP*>, 
[S3] 



(Kx , Ky) = ( 



d2 d2 



) 



(3) 



dl'd3 J 

SrfflV^So -tit, ^fy/S 1 0 5tC*5V>-C, ^fy 
/S 1 0 4X'&mLtiffijEm.&**!)&3PHZl&MLX 

[0 0 4 4] W±C73J; ^^-r— filiA^tCtoTll 

[0 0 4 5] ®ffi(OHffNfic*5(t-5^SwStix^ 

[00 4 6] HI 8 {4*Sl2fe0iJI- J; SiSffiOttlE^aSW^r 
SxSrtft^-f SET-feS, I^EKc^T, BHfc7 f -*ttm 

?-?X'hZ> 0 E3A®ABEFI4X*IrI («* 



HiS^j(o^aT'«, *?\ eg^ABCD^Eg^A 

[0 04 7] 0Jx.tfH 6 © 4 5 t;Sttffi/JS«^T^fc# 
-ytV^f-^l^ M^5:IS!8W$P< ^M1-?) 0 BP 

[0048] t<nmkteisr*yt<ommz.&&-tz><DX't> 

i?iJl<DBilf<D{gspSrKi ir-fSt, Ki (4ttiEffiKx 
Srfflv-cac© (4) S^W-Ucstis. BP*>, 

[«C4] 

i 



Ki 



Kx x — 
m 



(4) 



[0 0 4 9] dWKi Srffl^T i ?iJ@GDjIii!tp (i, 
j) (DfiESr&cD (5-1) &T>* (5-2) St&fflVvC* 

<o^r-(4, ^jw^wiijist (i, n/2) ^^m©^ 
i>l-i*)> (5-1) iSSt* (5-2) #,X7jk£ftz>n\- 
W-Zmftl-Zo BP^s (5-1) M (5-2) SSrffl 

[00 50] ^&C95£(4, 
[«5] 



P(U) = P(i, |-iirt((|-j)/Ki» 



,. n n , 
(J= 2'2~ 1 '- 



1) 



P (i.j) = P(i, | + int((j + l-|)/Ki)) 



(5-1) 



"(5-2) 



[0 0 5 1] ^ijx.(i, 6 4 0 X 4 8 0 ^^C0*7 
T\ p (10, j) OMteSEfttfTPtHHcov^Tifi^ 

p (10, 240) =p (10, 240-int ( ( 240-240) /2) ) =p (10, 240) 
p(l0,239)=p(10,240-int(( 240-239)/ ))=p(l0,240) 

p(lO, l)=p(10,240-int(( 240-1) /2))=p(10, 121) 



p(10, 24l)=p(l0, 240+int(( 241+1-240) /2))=p(10, 241) 
p(lO, 242)=p(10, 240+int(( 242+1-240) /2) ) =p(l0, 241) 

p (10, 480) =p (10, 240+int ( ( 480+1-240) /2) ) =p (10, 360) 
£&5o £X±<DnW*?f0 ZtX\ p (10,120) -p 
(10,360) p (10,0) — p (10,420) CD$affl^ 

[0 0 5 2] X, Kx COft^l*f»i:^ttfi, 

;tf ft^v > < lc«o SttfcWifc <b * £ d fc ^^^^ 
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5. flljttf, El6T-^LfdJ:5&MtEw«£-c-ii, s 

<OX\ Kx Srl^ffit LT^y iroil&x— 

[00 5 3] W^Lfc, (5-1) , (5-2)' 
3£$rffli^fc^&*Q,&£. i ©MS: ia'»e>m* 

[0 0 5 4] Y#fi©£*teo^Tfc±i£<0£ifc«! ! 3i: 



12 

* (6) st'-ew-jr*-*. ^»sid, (7-D , (7- 

2) SCfcJ:6*!j|*#tfK#L-efT5 rtt, Y^faco 
[0 0 5 5] *-f, £-ff<D{g*t4> 

[fee] 

j 



Kj 



Kyx i 
n 



(6) 



* 10 



[oo56] ic, #fT©***aar±, 

[»7] 



P (i. j) = P0j-int((y- i)/Kj) , j ) 



U 2*2' 



•1) 



PO'.j) = p(y + int((i + l-^)/Kj),j) 
(>=y+l,y+2. -m) 



(7-1) 



(7-2) 



[0 0 5 7] »±«iipj Lfci 5 ttWsttBtXW&ifoaM 

[0 0 5 8] Egii^SIJfe^HctJttSHffiroH^roto 

SI 10t% Itr-?^HDD4 > Sfcti, t< * U g& 
3*»f>B8*U-f. xr j'T'S l l Kit #B*ldoi^ 
T±j£tf> (4) , (5-1) , (5-2) ttm^Xm 

:/S 1 1 2T*li/#B?iildoV'>T±j$<E> (6) (7- 
1) , (7-2) ' SC*ffl^fc£«*i«£fTV\ Y*|fil© 
5E*4r*tiE-*-*. x>ry7S 1 1 3t?fi, »3EaF*i* 
ofcW&SrVRAMl OldtftiA^ *^J^ 9 Id «fc 
9 ? ? 1 l LTSMB- co^^tT 0 o 

[0059] u±mn Lfc«t 5 id*^js0ij i id«tnii, 
&ttffi<£>ffit urSita5±-ejE**Mlft t ft 5 <£ 
o Kmtim&*mz-rz> - 1 -e, sits.* ^B^fiss 

^Idllfe^-f^co^v^^^^tLS <fc 5ld/i5. r 

[0 0 6 0] X, B(t!<£>SI^*iIEIi, iEfcr— **lftf£ 
•f-Srtldi^ff^tbS^T', 3t^4S©*|jE^* = X 

[0 0 6 1 ] W, **Wtt±e©3**0flK:|«£3-fr<5't> 
l -CliSgai-fe >lHdffl*jK#5S;*{6ffl Lfcas, 



[00 6 2] \M%m 2 ] bukEoH^J 1 -Cli. SWffi 
Idov^TtftB^^tfofCo frmMMXlt. CCVXtyX 

[0063] <EIKfl|^0|ftW (110) >BlOHt0l 

[0 0 6 4] HI 0ldi3^-C, 3 5liltA^=5'h 

5I4CCD* tyXh*) , 8£tffi£ffc£& 9 &s6-3{i« 
Id-fey h^ttS. 1 4 fiM&A^g&Tfc t) , CCD*^ 

[0065] <>>m.W)Yt(r>m.w (an, mi 2) >^ 

[00 6 6] HJg#J 2 0*^*«-CI4, glroffflPI^ 
B#ldg^S<oB»?rA*LT. ■nMBMlz J:oT&*tffi 

■i«£*6«:Effi«:#»t>S. ft, BffiwlE»rB#ldl4, ± 
GoUMiMl tP«ld. MlEffild^oTffi^ix-^?:^ 

[006 7] Hlltt, HiS#J 2 C0^g®^d*3^^T> 

^fflw^id^sttsx^ vm'*9— ^zm-t^x-h 

Z>o Hlld*SV>T, 7 1~7 4li7^M/^-ytLt 

**S*bSiff«n?«)t), 4*©iS*|i-cH**bfcBUB*sft 

*^ld^oT^5„ *^JS^j2to*aaT*li> iS^ldli^ 
*ti,7t^W^ifSSr^ttJi-5. ::t, dDR 7 l fc 7 

2idii$**vfc^i*5flii-efei9 s a:^7 1 t&@k7 4 id 

li$*nfc^/4S0 12T-fc-5„ Mid, iSM.7 2 tWM7 3 
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[0 0 6 8] 112(t HJ£0lj2^ioJt5SI*an<O«# 

[0 0 6 9] *1\ ^f^Sl 5 0m hffitf) 
— >Sr**LT, r^M^^lJitA^)^^-^ h 3 5 

B**Lfc«K3i-/^atHS:fi t 5o ^f^Sl5 2"e 
It, ft/h-fUfeSrffl^T, iffR^* 5*— 
[ft 8 1 

y = ax + b --(8) 

[0 0 7 0] ^f7^Sl'5 3C«^t, 

0 2i£f+3t-r 5 0 . br 1 1 1 1 2 ©/jr-raae 0 

[ft 9] 

/l : y = al xx + bl —(9-1) 
12 : y = a2xx + b2 "(9-2) 

6 = H i £r x 2 a2 l - (9 - 3 > 

[00 7 1] ^fy/S 1 54TU iS^^-r^ft 0 
11, 6 12, 0 21#iMT-fo57H s IJ/£U W^-CfctbfJ^ 
fy^S 1 5 9—, S^T-fetUS^x-y^S 1 5 5^il 

ov^-c«jE«»«3ESrfr5. TIED 
j*0Sto0)W:, »ttaB**r^fSife|Slv^TV^S»fr (HP*) 

iriPl— v^<Sl£*SixfcBi«i:*5. 11311 

[00 7 2] KiJ;^ 9 lit 8 12©*/hBB«i:X*|6| 
ttuEfiS (Kx ) ©fl^lSitroil, .S^O lit 0 21© 
*/hM«£Y#|6]*iiEtt (KY ) fa b<Dmm* 

1) 0 11> 0 12 X^fattlEfilKx 

2) 6 IK 0 12 X^lSj^UEffiKx &tfiP 

3) 011>021 Y*(6]«]EfiKy *WL'> 

4) 01K021 Y*|6]ffiiEffiKy SrlfJtlP 

rrT\ Kx Xr/Ky 140 «fc 
•3, 1) , 2) ©ftft-mi 5. 
[0073] ^7?/S156 Tii, HJ£#J 1 £ IRHR 



74 

7^S15 7flt ^«:9*16«1PI«IC, Ky SrfflV^" 

-r«s*(6)<oii^<7)iiiE?rtf 5„ xf7/si5 8 -era, 
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[0 0 8 4] 

[5SW©«i*] «JiBlWUfci5lc:*»WI-J:ntf, « 
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*tffi±fc*^ $ *ifciIifc<D^*«:t*tti-*-5 r. £ ic J; 19 & 

££5 0 
[0 0 8 6] 
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im 3 ] xiftg 1 <Dm^mm\ztsrt zufflmj&zm-tT' 
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[14] HJS^JlCO-feVlJ-rL-vy h©irict*t^ny 
[B5] -irvf-a-^j/ h 3 4«Dttif^^'r 5 V^SrlftBJ-r 
[IH 6] *^«gfi?iJ[c*3Jt5SltB<Offlt^mi-5*ft 

[07] ^-r-^-fiiii^j;*)jeib*nsiBift«jE«[i|[ 

[18] J; 5HB©ttjE«.a©*teSrttWt- 

5IIlT-fo5<, 

[119] *3I^J(cio[t^®EwHffB#w*aaw#|ii^ 

[no] mmm2<om^mw<r>mmm^mir^a.y 

[H11] jU6«FiJ2<7)^gB{c*5^T, ftfflH^ntic 
[Hi 2] HJ6W2»c43(t5SJWBWlSt?rMtb-f-S«!! 
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